Changes in activities of free radical detoxifying enzymes in kidneys of male Syrian hamsters treated with estradiol.
Target organ-specific estrogen-induced DNA adducts were previously shown to precede renal carcinogenesis in Syrian hamsters. Because estrogens induced these DNA modifications, but were not part of the adduct structure, free radical activation of endogenous electrophiles was postulated as a mechanism of tumor induction by estrogens. In the present study, the activities of enzymes which detoxify reactive intermediates were studied in liver and kidney of hamsters treated with estradiol for 1, 2, and 4 mo and in untreated controls. These studies were done to detect oxidative stress in the target organ of carcinogenesis. In the estrogen-exposed hamster kidney (1, 2, and 4 mo), activities of glutathione peroxidases I and II were significantly increased. The activity of catalase was decreased compared to those in untreated controls. In livers which are not the target organ of carcinogenesis, treatment of hamsters with estrogen for 1, 2, and 4 mo resulted in changes of activities of glutathione peroxidases I and II and catalase, which were opposite to the pattern found in the kidney. Activities of superoxide dismutase, glutathione reductase, glucose-6-phosphate dehydrogenase, gamma-glutamyl transpeptidase, and glutathione transferase in estradiol-treated hamster liver and kidney did not differ significantly from those in either liver or kidney of untreated age-matched controls. Fluorescent products of lipid peroxidation more than doubled in the kidney, but not in the liver of hamsters treated with estradiol for 1 mo. It is concluded that the increases in glutathione, in the activity of glutathione peroxidase, and in products of lipid peroxidation in the kidneys of hamsters treated chronically with estrogen all point towards elevated levels of oxidative stress.